Pyridoxal phosphate binding to wild type, W330F, and C298S mutants of Escherichia coli apotryptophanase: unraveling the cold inactivation.
The mechanism of pyridoxal phosphate (PLP) binding to apotryptophanase was investigated using stopped-flow kinetics with wild type (WT), W330F and C298S mutants. Based on the dependence of the rate constants on PLP concentrations for the fast and slow phases detected, two mechanistic schemes were proposed. For the WT and C298S mutant, the slow process is due to an isomerization of the aldimine complex after its formation, and not to the binding to an alternative conformation of the apoenzyme, which is the case proposed for the W330F mutant. It is suggested that during the cold inactivation process a conformational change precedes the aldimine bond cleavage. For the W330F apotryptophanase, another conformational change occurs subsequent to the aldimine bond cleavage.